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A B S T R A C T
Background: Calculation of disease rates in developing countries using facility-based surveillance is
affected by patterns of health utilization. We describe temporal patterns in health care seeking by
syndrome as part of population-based morbidity surveillance in rural western Kenya.
Methods: From July 2006 to June 2008, health utilization data were collected from 27 171 participants at
biweekly home visits and at Lwak Hospital, the designated referral clinic where free care provided by
dedicated study clinical staff was available. Ill persons were asked if and where they sought care.
Proportions seeking care for children and adults with fever, acute respiratory infection (ARI), acute lower
respiratory infection (ALRI), and diarrhea were compared by Chi-square test. Care-seeking by distance
was evaluated by logistic regression.
Results: While care-seeking outside the home was common for all syndromes (>50%), only 18–38% of
care-seeking was to health facilities. Children weremore likely than adults to visit health facilities for all
syndromes. Of ill persons visiting Lwak Hospital, 45–54% had previously sought care elsewhere, mostly
from informal drug sellers, and 11–24% with fever, ARI, or ALRI had already taken an antimalarial or
antibiotic. The distance from the participant’s home to Lwak Hospital was the most common reason
(71%) for ill participants not seeking care there. The likelihood of visiting Lwak decreasedwith increasing
distance of residence (p < 0.001) and ﬂuctuated signiﬁcantly over the study period.
Conclusions: Even in a study setting where free and reliable care is offered, health utilization is affected
by other factors, such as distance. Health utilization data in population-based surveillance are important
in adjusting disease rates.
 2010 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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The majority of the approximately 10 million annual childhood
deaths occur in Africa, mostly from preventable and treatable
infectious diseases, such as pneumonia, diarrhea, and malaria.1–3
Likewise, young adult mortality remains high in many parts of
Africa, mostly due to HIV infection.4 In the setting of this high
mortality in resource-limited countries, accurate estimates of
disease burden are needed to set public health priorities for
resource allocation for preventive intervention and treatment
policies. Obtaining reliable estimates of local disease burden is
challenging in much of Africa, where ill children and adults often
do not access formal health care andmost deaths occur at home.4,5
Facility-based surveillance is the standard methodology for
assessing disease burden. It has the advantages of having ready
access to diagnostic testing, clinical data, and logistical ease.6* Corresponding author.
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particularly in settings like rural Africa where access to health
care is poor. Some attempts have been made to adjust facility-
based disease burden estimates by doing health utilization surveys
to assess the proportion of disease not captured in facilities.7,8 Such
health utilization surveys also have limitations. They are often
done in a different population than those captured in the facility-
based surveillance, where health utilization might vary. Health
utilization surveys are usually done as one-time surveys in which
certain response biases might occur due to unfamiliarity between
respondent and interviewer and expectations of ‘correct’
responses. One-time health utilization surveys can also be biased
by disease seasonality, such as malaria, as well as seasonal factors
affecting access to clinics, such as planting and harvest times or
when rains make local travel difﬁcult.
We have conducted active population-based morbidity sur-
veillance in rural western Kenya since 2005. Participants receive
free care at a referral health facility, staffed by trained study-
afﬁliated clinical staff. In addition, all homes in the surveillance
area are visited every two weeks, during which information isses. Published by Elsevier Ltd. All rights reserved.
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since the last visit. The format for this surveillance allows a unique
longitudinal evaluation of health utilization at the level of the clinic
and the home. Such an evaluation can provide information on
extrapolation of disease burden from facility-based surveillance, as
well as about the potential limitations and challenges of collection
of data on health utilization in developing countries.
2. Methods
2.1. The study site
This ongoing population-based disease surveillance project
(PBDS) is centered on the Asembo area in BondoDistrict inwestern
Kenya. The rural site bordering Lake Victoria is part of a
demographic surveillance system (DSS), run by the Kenya Medical
Research Institute (KEMRI) and the Centers for Disease Control and
Prevention (CDC) since 2001. The DSS performs household
censuses three times a year. The Asembo area is large (almost
225 km2) and culturally homogeneous, with 95% of people being
ethnically Luo; the primary economic livelihood is subsistence
farming and ﬁshing and they live in dispersed settlements. Houses
are made of mud, cement, or brick, with roofs of iron sheets or
thatch. They are predominantly clustered into compounds
comprised of houses for the male head of homestead, his wives,
and unmarried sons. Being a highly patriarchal community, most
compounds are headed by males. Most compounds have between
one and ﬁve family units. Compounds are dispersed and lie
adjacent to the households’ agricultural ﬁelds. Rainfall is seasonal
with the heaviest (long) rains usually occurring from March
through May and short rains falling between September and
November. Local crops include maize, sorghum, cassava, and
millet. Because employment opportunities are limited, many
young adults temporarily migrate to the urban areas to seek
employment.
The area has high child mortality – estimated at 227 deaths per
1000 live-births in 2002 – with perennial high-level malaria
transmission and a high HIV prevalence rate of 15% for the adult
population in 2007 in the province.4,9 Acute respiratory infections
and diarrhea are also common in the area.4 Bondo District is one of
themost impoverished districts inKenyawith70% of the population
living below the poverty line.10 There are a few clay or soil roads in
the area andone tarmac road, completed in2006. Themost common
mode of transportation is by walking or bicycle taxis.
2.2. The catchment population
Within the Asembo DSS area, the PBDS was initiated by CDC’s
International Emerging Infections Program in 2005, focusing on
three infectious disease syndromes, namely acute respiratory
infections, diarrheal diseases, and febrile illnesses. The PBDS
catchment population includes 33 villages, inwhich 50% ormore of
each village’s population must be within a 5 km radius of Lwak
Hospital, the designated referral health facility (Appendix 1).
Individuals in these villages, who are registered as DSS residents,
are eligible to enroll in the PBDS. Residency was deﬁned as anyone
who had lived in the DSS area for a minimum of four continuous
months.
Participants are entitled to free health care at Lwak Hospital, a
mission-based facility, for all potential infectious disease illnesses.
Clinic costs are not covered by the project for clearly non-infectious
illnesses, such as trauma, childbirth, and chronicmedical conditions,
although a fee-based service is provided at the hospital for such
conditions. Before the PBDS, Lwak charged for all visits. The
approximate cost of an outpatient visit of US$2 was higher than
the cost of area Ministry of Health (MOH) facilities, which chargedapproximately US$0.50 per visit. As part of the PBDS project, Lwak
Hospital is staffed by two dedicated project clinical ofﬁcers (an
equivalent of physician assistants), three nurses, and two lab
technicians. A constant supply of essential medicines has been
maintained.Diagnostic tests offered includemalaria blood smears
on all febrile patients and blood and stool cultures on selected
patients. Lwak Hospital has 40 inpatient beds. Besides Lwak
Hospital, there are three other MOH outpatient health facilities
located within the 33 villages in the PBDS area, and four more
located just outside these villages, all of which charged some fee
for services during this time period. Other potential health
seeking locations within the area include small general shops
selling a few drugs along with groceries and general supplies,
chemists or drug sellers, community health workers, traditional
healers, and private (licensed and unlicensed) physicians. Routine
childhood immunizations are offered by the Kenyan MOH under
the expanded program on immunization. Childhood vaccines
given by MOH include Bacille Calmette–Gue´rin (BCG), polio,
diphtheria, pertussis, tetanus, Haemophilus inﬂuenzae type b
(Hib), hepatitis B, and measles (Appendix 2). Among children
aged < 5 years, 68.4% were fully immunized. Rota virus vaccine
has not been introduced yet.
2.3. Data collection and data quality
A team of community interviewersmake household visits every
2 weeks to participants’ homes to inquire about illness during the
previous 2 weeks. Data on key symptoms of illness are collected
using questionnaires programmed into personal digital assistants
(PDAs). Anyone who reports an illness episode is asked if and
where they sought care and whether any medications were taken
for the illness episode. Proxies are interviewed for young children
and household members unavailable or unable to answer
questions. For those visiting LwakHospital when ill, a standardized
form is completed by clinic staff that, among other data, collects
information on care sought for the current illness prior to the clinic
visit. Data on sick visits to other area clinics besides Lwak Hospital
are not collected.
2.4. Case deﬁnitions
We deﬁned acute respiratory illness (ARI) as the presence of
cough or difﬁcult breathing. Diarrheal illness was deﬁned as an
illness in which at least three looser than normal stools were
reported during a 24-h period. Febrile illness was deﬁned as an
illness in which subjective or documented fever was reported. The
household deﬁnition for acute lower respiratory illness (ALRI) in
children included the presence of cough or difﬁcult breathing and
either elevated respiratory rate for age or chest in-drawing on
exam by trained ﬁeld workers.11 In adults, ALRI included the
presence of subjective or documented fever with cough, difﬁcult
breathing, or chest pain.
2.5. Statistical analysis
Frequencies were calculated for care sought outside of the
home, where such care was sought, and any medications taken for
the illness. Thiswas done separately for children aged<5 years and
for persons aged 5 years and above. Comparison of proportions for
differences in care seeking between the two age groups was done
using the Chi-square test. The probability of visiting Lwak Hospital
based on the distance from their homes was calculated using a
logistic regression model. Rates of disease were calculated for
children aged<5 years using the mid-year surveillance population
as the denominator. Statistical analyses were done using Epi-Info
(version 6) and SAS (version 9.1) software packages.
[(Figure_1)TD$FIG]
Figure 1. Likelihood of sick participants visiting Lwak Hospital when ill, based on
the distance from homes to the hospital; Asembo, Kenya, July 1, 2006–June 30,
2008. Odds ratios compare the probability of a clinic visit at each distance compared
to the 0–0.5 km reference category. Error bars indicate 95% conﬁdence intervals
around the odds ratios.
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The PBDS study protocol was reviewed and approved by the
institutional review boards of both CDC (No. 4566) and KEMRI (No.
932). Informed written consent was obtained from compound
heads for participation of their families in household and clinic
surveillance.
3. Results
From July 1, 2006 through June 30, 2008, 1 193 885 home
interviews were conducted among 27 171 participants. ARI, ALRI,
fever, or diarrheal disease within the preceding 2 weeks were
reported in 208 007 (17.4%) interviews. Some participants had
more than one syndrome on the same visit. ARI episodes were
reported in 12.4% of interviews, ALRI in 3.5%, fever in 11.2%, and
diarrhea in 2.1%. Of all illness episodes reported, 118 723 (57.1%)
sought care outside the home. Among the 118 723 illness episodes,
36.7% sought care at a health facility, of which 45.6% were at Lwak
Hospital, the designated referral facility.
Children aged<5 years weremore likely to seek care outside the
home than older persons for fever (69% vs. 68%, p < 0.001) and ARI
(60% vs. 51%, p< 0.001). For ALRI, fewer children than adults sought
care outside the home (63% vs. 69%, p< 0.001) (Table 1). Health
facilities were the most common sites for care-seeking for allTable 1
Health seeking among children aged <5 years and the older population from
household visits in a population-basedmorbidity surveillance; Asembo, Kenya, July
1, 2006–June 30, 2008
<5 years,
n (%)
5 years,
n (%)
Difference in
percentage
(95% CI)
Reported fever at visit 33 013 90 204
Sought care:
Outside of home 22 698 (69) 61 071 (68) 1.1 (0.5–1.7)
At any clinic 11 546 (35) 23 993 (27) 8.4 (7.8–9.0)
At Lwak 5670 (17) 10 930 (12) 5.1 (4.6–5.6)
Chemist 4506 (14) 15 294 (17) 3.4 (3–3.9)
Shop 1971 (6) 6985 (8) 1.7 (1.4–2.0)
CHW 956 (3) 3291 (4) 0.7 (0.5–0.9)
Othera 1111 (3) 1561 (2) 1.7 (1.5–1.9)
Reported ARI at visit 30 808 105 827
Sought care:
Outside of home 18 515 (60) 54 214 (51) 8.9 (8.3–9.5)
At any clinic 8815 (29) 18 590 (18) 11.0 (10.4–11.6)
At Lwak 4284 (14) 8707 (8) 5.7 (5.3–6.1)
Chemist 6140 (20) 21 400 (20) 0.3 (-0.2–0.8)
Shop 2060 (7) 8900 (8) 1.7 (1.4–2.0)
CHW 1208 (4) 4615 (4) 0.5 (0.3–0.8)
Othera 865 (3) 1748 (2) 1.1 (0.9–1.3)
Had ALRI 890 41 245
Sought care:
Outside of home 560 (63) 28 393 (69) 5.9 (2.6–9.2)
At any clinic 342 (38) 12 792 (31) 7.4 (4.1–10.7)
At Lwak 174 (20) 6296 (15) 4.3 (1.6–7.0)
Chemist 147 (17) 9737 (24) 7.1 (4.6–9.6)
Shop 36 (4) 3784 (9) 5.2 (3.8–6.6)
CHW 37 (4) 2211 (5) 1.2 (0.2–2.6)
Othera 28 (3) 1110 (3) 0.4 (0.8–1.6)
Reported diarrhea at visit 8817 13 724
Sought care:
Outside of home 5620 (64) 8846 (64) 0.8 (0.4–2.1)
At any clinic 2981 (34) 3339 (24) 9.5 (7.9–11.1)
At Lwak 1465 (17) 1664 (12) 4.5 (3.5–5.5)
Chemist 1050 (12) 2007 (15) 2.7 (1.8–3.6)
Shop 290 (3) 684 (5) 1.7 (1.7–2.2)
CHW 244 (3) 428 (3) 0.3 (0.2–0.8)
Othera 561 (6) 806 (6) 0.5 (0.2–1.2)
ARI, acute respiratory illness; ALRI, acute lower respiratory illness; CHW,
community health worker.
a Other: traditional healers and bush doctors.syndromes for both adults and children, except adults with ARI.
Health facility use for all syndromes was higher for participants
aged< 5 years (p < 0.05, Table 1). After health facilities, chemists
were the second most common place for care-seeking for all
syndromes. Despite care being offered at no cast at Lwak Hospital,
32–42% of care seeking was made at sites where participants had to
pay for drugs (other clinics, chemists and shops). Older personswith
fever, ALRI, and diarrhea were more likely to visit chemists than
children(p< 0.05).Othercommonsourcesidentiﬁedforcareseeking
were shops (3–9% of illness episodes), traditional healers and bush
doctors (2–6% of illness episodes), and community health workers
(3–5%of illness episodes). Of note, visit to a clinicwas higher for ALRI
than ARI for both children and adults (p< 0.001 for both, Table 1).
At the home visits, we asked why sick persons did not go to
Lwak Hospital. The main reason, given by 71% of participants, was
that the distance to Lwak Hospital from their homes was too far.
Other reasons for not visiting Lwak Hospital were long queues (7%)Table 2
Places of care seeking before visiting Lwak Hospital; Asembo, Kenya, July 1, 2006–
June 30, 2008
<5 years,
n (%)
5 years,
n (%)
Difference in
percentage
(95% CI)
Fever 5948 11 952
Anywhere outside home 2881 (48) 5814 (49) 0.2 (1.4–1.8)
Chemist 1250 (21) 2524 (21) 0.1 (1.2–1.4)
Shop 543 (9) 1683 (14) 5 (4.0–6.0)
CHW 331 (6) 469 (4) 1.7 (1.0–2.4)
Other clinics 587 (10) 797 (7) 3.2 (2.3–4.1)
Traditional healer/bush doctor 170 (3) 341 (3) 0 (0.5–0.5)
ARI 4770 9772
Anywhere outside home 2237 (47) 4436 (45) 1.5 (0.2–3.3)
Chemist 957 (20) 1886 (19) 0.8 (0.6–2.2)
Shop 419 (9) 1213 (12) 3.6 (2.6–47.)
CHW 223 (5) 381 (4) 0.8 (0.1–1.5)
Other clinics 483 (10) 707 (7) 2.9 (1.9–3.9)
Traditional healer/bush doctor 155 (3) 249 (2) 0.7 (0.1–1.3)
ALRI 880 1286
Anywhere outside home 476 (54) 686 (53) 0.8 (3.6–5.2)
Chemist 181 (21) 287 (22) 1.8 (1.8–5.4)
Shop 76 (9) 190 (15) 6.2 (3.4–8.9)
CHW 47 (5) 48 (4) 1.6 (0.3–3.5)
Other clinics 150 (17) 120 (9) 9.8 (6.8–12.8)
Traditional healer/bush doctor 36 (4) 41 (3) 0.9 (0.8–2.6)
Diarrhea 1529 1770
Anywhere outside home 798 (52) 864 (49) 3.4 (0.1–6.9)
Chemist 295 (19) 367 (21) 1.4 (1.4–4.2)
Shop 113 (7) 229 (13) 5.5 (3.4–7.6)
CHW 139 (9) 66 (4) 5.4 (3.7–7.2)
Other clinics 201 (13) 151 (9) 4.6 (2.4–6.8)
Traditional healer/bush doctor 50 (3) 51 (3) 0.4 (0.9–1.7)
ARI, acute respiratory illness; ALRI, acute lower respiratory illness; CHW,
community health worker.
Table 3
Medications taken most commonly for key symptoms before visiting Lwak
Hospital; Asembo, Kenya, July 1, 2006–June 30, 2008
<5 years,
n (%)
5 years,
n (%)
Difference in
percentage
(95% CI)
Fever 2987 6094
Antimalarials 330 (11) 870 (14) 3.3 (1.9–4.8)
Antibiotics 554 (19) 874 (14) 4.2 (2.5–5.9)
Analgesics 2406 (81) 4808 (79) 1.6 (0.7–3.9)
ARI 2342 4682
Antimalarials 264 (11) 608 (13) 1.7 (0.1–3.3)
Antibiotics 511 (22) 855 (18) 3.5 (1.5–5.5)
Analgesics 1831 (78) 3442 (74) 4.7 (2.6–6.8)
ALRI 505 730
Antimalarials 82 (16) 108 (15) 1.4 (2.9–5.7)
Antibiotics 123 (24) 113 (15) 8.9 (4.2–13.6)
Analgesics 390 (77) 601 (82) 5.1 (0.2–10.1)
Diarrhea 828 904
Antimalarials 108 (13) 145 (16) 3 (0.4–6.4)
Antibiotics 176 (21) 220 (24) 3 (1.1–7.1)
Analgesics 571 (69) 530 (59) 10.3 (5.7–14.2)
Table 4
Common sources of drugs before Lwak hospital visit, July 1, 2006–June 30, 2008
<5 years,
n (%)
5 years,
n (%)
Difference in
percentage
(95% CI)
Antimalarials 351 986
Lwak 37 (11) 54 (5) 5 (1.3–8.7)
Other clinic 183 (52) 220 (22) 29.8 (23.8–35.8)
Shop 68 (19) 353 (36) 16.4 (11.1–21.7)
Othera 113 (32) 508 (52) 19.3 (13.3–25.3)
Antibiotics 627 1146
Lwak 110 (18) 215 (19) 1.3 (2.6–5.2)
Other clinics 163 (26) 217 (19) 7.1 (2.9 11.3)
Shop 132 (21) 306 (27) 5.6 (1.4–9.8)
Othera 252 (40) 508 (44) 4..1 (0.8–9)
Analgesics 2488 5557
Lwak 308 (12) 425 (8) 4.8 (3.3–6.3)
Other clinics 251 (10) 286 (5) 5 (3.7–6.4)
Shop 853 (34) 2511 (45) 10.9 (8.6–13.2)
Othera 1083 (44) 2344 (42) 1.3 (1.1–3.7)
a Other: refers to chemists, community health workers, and traditional healers.
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The probability of utilization of Lwak Hospital decreased by 17.9%
(95% CI 17.4–18.3%) with every 0.5 km increase in distance of
residence from the hospital (Figure 1). Among ill participants,
those who livedmore than 5 km from Lwakwere only 17% as likely
to visit Lwak as those living within 0.5 km of the hospital.
[(Figure_2)TD$FIG]
Figure 2. Trends in health care seeking by season and year; Asembo Kenya, July 1, 200
September 31, 2006.).Participants visiting Lwak Hospital were asked whether they
had sought prior care for their illnesses before the hospital visit. Of
those making sick visits to Lwak, 45–57% had ﬁrst sought care
elsewhere (Table 2). Chemists were the most common places
where care was sought before coming to Lwak (19–22%). Visiting
other health facilities before coming to Lwak Hospital was also
common, particularly among children, occurring in 10–17% of
episodes. Older children and adults were more likely to have
visited a shop than other clinics before coming to Lwak.
Most sickpersonsvisitingLwakHospital tookmedicationprior to
the hospital visit (Table 3). Analgesics were most common, with
more than 50% of patients having used them for any of the three
symptoms. Prior to visiting Lwak, 14–24% of persons reported using
antibiotics and 11–16% reported antimalarial use. Of note,
antimalarial use was not more common among those reporting
fever than among those reporting ARI, ALRI, or diarrhea. The most
common sites for obtaining medicines before coming to Lwak
Hospital were shops and other clinics, with shops being more
frequent among persons aged 5 years and other clinics more
frequent among children (Table 4). Savingmedicines from previous
illnesses appeared common, as 5–20% of persons reported having
taken medications that were previously obtained from Lwak.
We observed temporal trends in care-seeking preferences
during the study period (Figure 2). The percentage of ill
participants who sought care at Lwak Hospital varied over time
during the 2 years of study – averaging 16% in the ﬁrst 6 months of
the study, then decreasing to 14% in the second and third 6-month
periods, and then rising to 19% in the last 6-month period. The
percentage of ill persons visiting any clinic varied by month from
25.8% to 39.7%; the proportion of patients taking antibiotics (12.5–
23.5%) and antimalarials (9.6–17.6%) also varied by month.
However, there did not appear to be obvious seasonality trends
by month during the 2 years of the study (Figure 2).
Our data demonstrate that the incidence rates of infectious
disease syndromes vary depending on where surveillance takes
place. For example, the incidence of febrile illness among children
that would be calculated if Lwak Hospital were the only site of
surveillance would be approximately half of that calculated from
surveillance at all area clinics and as much as one-tenth of that
calculated from surveillance for illness at the home (Figure 3).
Similar results were found for other syndromes and for adults.
4. Discussion
Care seeking outside of the home occurred in more than half of
ill participants in the population-based surveillance in western
Kenya. However, only 20–40% of those seeking care went to health6–June 30, 2008. (Note data on clinic utilization were not collected from July 1 to
[(Figure_3)TD$FIG]
Figure 3. Rates of febrile illness among children <5 years based on level of health care seeking in Asembo, September 2006–August 2007. Rates based on mid-month
surveillance populations of those aged <5 years.
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designated referral clinic where free care, consistent stafﬁng, and a
reliable drug supply were available. Most health-utilization
surveys are done as one-time assessments using a convenience
sampling methodology.10,12 Our assessment was unique in being
able to evaluate changes in health care seeking over time and by
season, as well as evaluating health-seeking among ill persons at
the home and at the clinic. One-time health utilization surveys
provide only a snapshot of health-seeking behavior, which as we
have shown could vary over time, leading to incorrect extrapola-
tions and unrepresentative conclusions. Moreover, in one-time
surveys unfamiliarity between interviewers and respondents
could lead to potential biases in the responses that might not
occur with ongoing assessment of health utilization. Respondents
in one-time surveys might be more inclined to give the expected
‘correct’ answers. For example, in the one-time Demographic and
Health Survey of 2003, respondents reported that 41% of children
aged < 5 years in the same province of Kenya sought care at formal
health facilities for ARI and/or fever compared with 29–35% in our
ongoing surveillance.10Moreover, health utilization for a symptom
or syndrome, like fever or diarrhea, can vary by year and season
based on circulating pathogens causing different severity of illness.
We saw this in late 2008 where clinic attendance and antimalarial
use increased for fever as malaria prevalence increased in the area
and more febrile illness was likely due to malaria rather than
milder viral syndromes (KEMRI/CDC, unpublished data).
Health facilities were the most common points of care-seeking
outside of the home in our area. After health facilities, chemists or
unlicensed/unregulateddrugsellerswerethemost favoredpoints for
care-seeking for the three symptoms examined. Previous studies
have shown that many people selling drugs at such outlets are not
trained pharmacists or medical practitioners and may therefore
dispense incorrectdrugsor inappropriatecoursesbasedonaperson’s
ability to pay.13 On the one hand, life-threatening illnesses such as
malaria and pneumonia might be mistreated, while on the other,
unregulated overuse of such antimicrobial drugs contributes to the
developmentofdrugresistance.Whenparticipants fail togotohealth
care facilitieswhenill, theymissopportunities forproperdiagnosisof
their conditions, such as microscopy for malaria parasites, and also
miss out on effective treatments thatmight only be offered at health
facilities, such as zinc treatment for pediatric diarrhea14 or co-artem
(artemether–lumefantrine combination therapy) for malaria.15
Care-seeking at traditional healers and bush doctors still occurs
in the area, although <10% admitted visiting such healers.
Anecdotally, many people in the area used both traditional and
western treatments simultaneously. Similar experiences havebeen reported elsewhere.6,16 In Tanzania, women treat febrile
children with herbs, chloroquine, and antipyretics, bought in small
quantities from drug stores or small-scale informal traders or save
from previous prescriptions; only when the ﬁrst measures are
ineffective or if the condition of the child deteriorates do they then
present to a local health centre or a private health provider for
advice and assistance.16 It is likely that there was under-reporting
of the use of traditional medicines in our study, as respondents
may have felt inhibited to reveal such use to ﬁeldworkers afﬁliated
with a western biomedical institution, such as KEMRI/CDC.
Another notable ﬁnding was the sizeable proportion of partici-
pants visiting the referral facility who reported having taken
medication previously obtained at the same hospital. This suggests
that participants never completed the full prescribed course of
medications for a previous illness, and hoardedmedications at home
for the next illness in the family. Such practices are common and can
lead to under-treatment and/or relapse of life-threatening illnesses.
Indeed, in the same area, a previous study revealed that the 30-day
mortality of children visiting health clinics was higher than in the
general population, possibly resulting from inadequately treated
illnesses.17
The primary reason given for not visiting Lwak Hospital when ill
wasthedistancetothefacilityfromhome.Althoughmostparticipants
in the surveillance by deﬁnition live within 5 km of the hospital
(Appendix3), travel inthisareawithoutanytarmacroadsandlimited
public transportation is still difﬁcult.Moreover, competing priorities
inapoorcommunity,suchasgatheringwaterandﬁrewood,limithow
much time people have for clinic visits. The drop-off of clinic
utilizationwithdistance, theso-calleddistancedecayeffect,hasbeen
well-documented.18,19 We found a four-fold drop-off of Lwak clinic
use for people living 4 km away in comparison with those within a
kilometer of our referral clinic. This has implications for understand-
ing the choices people make in healthcare utilization.
Our study might have been limited due to recall decay, whereby
people might not have reported health-seeking that occurred more
than a few days before the date of the biweekly home visit.We have
shown that while the recall decay is not as great as with symptoms,
recall of health facility visitation also decreases with time from
interview.20
The ﬁndings of this evaluation of health utilization have
implications for the primary objectives of our surveillance –
deﬁning the burden and etiology of major infectious disease
syndromes. Despite offering free care, a ready supply of drugs,
and ongoing reminders at the biweekly home visits, care was
sought at Lwak Hospital in fewer than 20% of illness episodes. As
we have shown, other factors, such as distance, hamper full
G. Bigogo et al. / International Journal of Infectious Diseases 14 (2010) e967–e973e972health utilization in rural African settings. In this setting, using
clinic-based surveillance alone to deﬁne disease rates would
under-estimate true community rates. Even if surveillance had
been conducted in multiple clinics, most illness episodes would
have been missed. Moreover, home-based surveillance likely
captures a spectrum of disease broader than that presenting in
the clinic. Besides under-estimating disease burden, our ﬁndings
suggest that facility-based surveillance might also under-
estimate the full impact of interventions, like vaccines,
particularly for the less severe manifestations of disease. This
evaluation highlights that in rural Africa, epidemiological
studies in which disease burden is a primary outcome require
regular home visits to more fully evaluate that burden.Appendix 1. Map of Asembo area showing the areas covered by th
Appendix 2. Immunization coverage by reporting method for child
2007. The population-based disease surveillance project covers ap
Card evidence in children with cards
(n = 524, 73.5%)
History
cards (n =
Antigen Number vaccinated % vaccinated Number
BCG 512 97.7 169
Birth polio 229 43.7 122
Polio 1 514 98.1 164
Polio 2 492 93.9 152
Polio 3 462 88.2 142
All polioa 458 87.4 136
Penta 1 513 97.9 169
Penta 2 488 93.1 165
Penta 3 460 87.8 147
All Penta 454 86.6 146
Measles 409 78.1 139
‘Fully’ immunizedb 378 72.1 110
DSA, disease surveillance area; BCG, bacille Calmette–Gue´rin; Penta, pentavalent vaccin
a For a child to be fully immunized for polio, this need not include the vaccination g
b Childrenwho have received BCG,measles, three doses of polio (excluding polio at bir
Health Organization recommended immunizations.Acknowledgements
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ren aged 12–23 months, for selected antigens in Asembo DSA,
proximately half the area
evidence in children without
189)
Card or history evidence combined in
all children (n = 713)
vaccinated % vaccinated Number vaccinated % vaccinated
89.4 681 95.5
64.6 351 49.2
86.8 678 95.1
80.4 644 90.3
75.1 604 84.7
72.0 594 83.3
89.4 682 95.7
87.3 653 91.6
77.8 607 85.1
77.2 600 84.2
73.5 548 76.9
58.2 488 68.4
e (Haemophilus inﬂuenzae type b (Hib), diphtheria, pertussis, tetanus, hepatitis B).
iven at birth.
th), and three doses of pentavalent vaccine are considered to have received allWorld
Appendix 3. Distances of population-based disease surveillance project (PBDS) participant homes to (1) Lwak hospital and (2) the
nearest clinic. PBDS participants categorized by distance from their homes relative to Lwak hospital, their nearest clinic
Distance from home (km) To Lwak, cumulative frequency (%) To nearest health facility, cumulative frequency (%)
1 5.45 16.18
2 14.26 47.97
3 32.21 80.88
4 56.37 94.76
5 83.32 99.69
>5a 100 100
a 16.68% lived >5 kms from Lwak Hospital but were included since 50% of the village members were within 5 kms of the hospital.
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